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BLOOD-ESTROGEN DETERMINATIONS DURING THE NORMAL 
MENSTRUAL CYCLE 


By ERIK G. CHRISTIANSEN 


Since 1922, when F rank showed that the fol- 
licles of the ovary contain an active hormonal 
substance, work has been going on to devise me- 
thods of demonstrating the presence of this hor- 
mone in urine as well as in blood. 

F ran k himself was among the first to demon- 
strate the presence in the blood stream of the 
so-called follicle hormone, now known as estro- 
genic hormone. 

Frank & Goldberger’s estrogen test 
(1925) was devised on the basis of Stockard 
& Papanicolaou’s discovery (1917—18) of 
eyelie changes in the vaginal cellular layer. The 
so-called Papanicolaou technique, however, was 
merely a re-discovery of Morau & Lataste'’s 
observations in 189293. 

Frank & Goldberger found that there 
was an increasing concentration of estrogen in 
the intermenstrual period, from the end of one 
menstruation to the beginning of the next. 
A graphic presentation of this increase is shown 
in Fig. 1. 


Est 
Scone 


26 
Days 


Fig. 1. 
Frank & Goldberger’s blood-estrogen eramination. 
Abscissa: days. 
Ordinate: Estrogen concentration in arbitrary units. 


In 1934, Fluhman took up the estrogen 
content in the blood stream during a menstrual 


From Gynecological Department I, Rigshospitalet, 
University of Copenhagen. (Chief: Professor E. Ryd- 
berg). 


period for renewed study. He used a new tech- 
nique, studying the mucification of the vaginal 
mucosa after instillation of blood into the vaginae 
of mice. By this technique, Fluhman found 
that the amount of estrogen in the blood stream 
reached two maxima: one corresponding to the 
menstrual period, and the other at the midpoint 
between two menstruations. This finding is pre- 
sented graphically in Fig. 2. 

In 1944, Markee & Berg took up the prob- 
lem of estrogen concentration in the blood for 
renewed study and examination. These authors, 
too, did the testing by instillation into the vaginae 
of mice, but used processed extracted blood. They 
studied 75 normal voung women with normal 
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Fig. 2. 
Fluhman's examinations of blood-estrogen. 
Abscissa: days. 
Ordinate: Blood-estrogen concentration in arbitrary 
units. 


28 Days 


menstruation, but did not follow these subjects 
throughout the whole menstrual cycle; they 
merely plotted a mean curve in relation to a 
eyele of 28 days. This curve is shown in Fig. 3. 

As will be seen from Fig. 3, the variations in 
blood-estrogen concentration turned out to be 
considerably more complicated than appeared 
from Frank's first study. Markee & Berg 
find three maxima during a cycle: One peak dur- 
ing menstruation, which is in accordance with 
Fluhman’s finding; a second peak between 
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8 12 16 20 24 
Days 
Fig. 3. 
Markee & Berg's results of studies of the fluctuation 
of the blood-estrogen concentration in 75 normal wo- 
men throughout a menstrual cycle (see text). 


the 10th and 15th day of the cycle; and a third 
between the 18th and 22nd day of the cycle, 
always assuming a normal cycle of 28 days. 
Markee & Berg, however, did not confine 
themselves to recording their findings of blood- 
estrogen variations in the women; they also at- 
temped an explanation of their findings, con- 
sidering the second peak (between the 10th and 
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Fig. 4. 
A grafic presentation of the results of a number of 
previous studies of estrogen excretion in the urine of 
women. 


the 15th day) to be due to the ripening follicle 
and the third peak (between the 18th and the 
22nd day) to be caused by the corpus luteum 
that had been formed. The minimum in evidence 
between the follicular and luteal phases (from 
the 15th to the 18th day), according to Markee 
& Berg, is due to the fact that initially the pro- 
duction of estrogen by the corpus luteum is not 
so large as that of the recently destroyed follicle, 
which is shown by a slight decrease at this transi- 
tional point of time. 

Markee & Berg offered no explanation of 
the first peak (between the Ist and the 4th day). 

Since Markee & Berg carried out their 
studies in 1944, no investigations have, to my 
knowledge, been carried out of the variations in 
the blood-estrogen level in women during the 
menstrual cycle, whereas numerous studies have 
been concerned with the excretion of estrogen in 
the urine. 

A graphic presentation of the results of a num- 
ber of these studies is shown in Fig. 4. 

Fig. 4 shows that the examinations of the urine 
agree in principle with Markee & Berg's 
blood examinations, although in most cases the 
maxima and minima are displaced as compared 
to those of Markee & Berg's curve. 

The explanation of this is probably that the 
excretion of estrogen into the urine is delayed as 
compared with the blood-estrogen concentration. 
The fairly good agreement between the maxima 
and minima of estrogen in the blood and urine, 
respectively, might well tempt one to conclude 
that the amount of estrogen present in the urine 
indicated the amount of estrogen present in the 
organism. One should, however, in my opinion, 
be rather chary about drawing such a con- 
clusion, because it would take for granted that 
the estrogen clearance was constant, or, in any 
case, a known quantity. Other investigators, too, 
have called attention to this; for example Le- 
blond (1954), who on injecting labelled estra- 
diol found only about 10 per cent in the urine, 
and his findings were most inconstant, even in 
the same experimental animal. 

Earlier still, Homer Smith (1953) wrote 
about the estrogen excretion problem: 

“It is of some interest that Boettiger & 
Boettiger report that estrogens are excreted 
by the tubules of the aglomerular fish, opsanus 
tau. Conjugation may be necessary before excre- 
tion is possible. If tubular excretion occurs in 
mammals, the assumption that the blood and 
urine levels always run parallel may be ques- 
tioned”. 

That urine-estrogen determinations have ac- 
quired the importance they have and agree so 
well with blood analyses, is due, in my opinion, 
to the fact that most studies have been based on 
normally functioning kidneys, which, perhaps, 
have a constant estrogen clearance; and there 
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Fig. 5. 
Blood-estrogen fluctuations in ten apparently healthy 
women with normal menstruations. In Curve 1 the 
basal temperature is plotted, and in Curve IV the 
beginning excretion of pregnandiol is indicated. 


is no doubt that urine analyses yield information 
about large variations in the ovarian function. 


[ have lately devised a new method for blood- 
estrogen determinations, by means of which it is 
possible to determine the relative values in the 
same patient, or, in any case, to evaluate the 
estrogen fluctuation from day to day. This anal- 
ysis is described and explained in another publi- 
cation (3). 


In the following I have reported examinations 
of blood-estrogen fluctuations in ten apparently 
healthy women with normal menstruation. All 
the curves are shown in Fig. 5. 


It will be seen from the figures, one of which 
is compared to the curve of the basal tempera- 
ture and another correlated to a beginning ex- 
cretion of pregnandiol, that we are concerned 
with curves that have three peaks. The estrogen 
determination depends on an inhibitation of the 
enzyme cholinesterase; hence all indications on 
the ordinates have been plotted so that the largest 


amount of cholinesterase is found at the bottom, 
the smallest at the top. 

In Fig. 6 all the curves from Fig. 5 have been 
converted into a menstrual cycle of 27 days*), 
and this theoretical estrogen curve has been 
compared with Markee & Berg's blood est- 
rogen curve during a menstrual cycle. 

There is good agreement between Markee & 
Berg's curve and mine, but it seems as if the 
new method of determining blood-estrogen yields 
greater variations in concentrations than former 
methods did, whether this be due to greater ac- 
curacy in analysis or to the relatively small ma- 
terial. 

Regarding the cause of the blood-estrogen var- 
iations, I believe that the second maximum will 
have to be ascribed to the growing follicle and the 
third maximum to the new corpus luteum that 
has been formed. The first maximum (between 
the 2nd and the 4th day) may be correlated to 
Novak’s description of the morphology of the 
ovary at the corresponding point of time. Novak 
writes: — “In the ovary at this time (i. e. just 
postmenstrual) a considerable number of follicles 
begin to mature and to produce increasing quan- 
tities of the estrogenic hormone. One of these 
follicles for some unknown reason outstrips its 
fellows, which are blighted at various phases of 
development through the process which we des- 
ignate as atresia folliculli”. 


4 CHE / ml blood 
70 


0604 
0.50 \ 
/ 

0,30 \ / Ne 

\ / N 
0,104 \/ 

0 2 & 6 8 10 12 14 16 1820 22 4 26 28 0 
LU. estrogen/l blood 
sol | 

40 
20 
104 
0 
Fig. 6. 


Blood-estrogen fluctuation during a menstrual eycle 

(top) compared with Markee & Berg's curve (see Fig. 

3). The top curve is computed from the curves in Fig. 
5 as indicated in Tables 1 and 2. 


*) The mean curve in Fig. 6 has been obtained by 
calculating all estrogen values from a zero cor- 
responding to the minimum found in the middle 
of the cycle. The point of time of maxima and 
minima have been calculated similarly; the cal- 
culation appears from Tables 1 and 2. 
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Time of maxi- Time of mini- Maximum du-. 


° Time of maxi- Minimum be- Menstru- 
Curve Cycle mam during | | tore or during _ation in 
phase phase menstsuaten menstruation | days 
I 26 16 22 13 7 27 2 2 
HH 28 16 19 10 8 26 2 2 
ul 27 13 18 10 8 27 0 4 
Iv 27 13 16 9 6 25 4 4 
Vv 25 19 22 16 1 27 6 3 
VI 28 15 24 9 5 24 1 3 
VII 25 14 23 9 4 27 5 4 
VII 28 16 19 10 8 28 4 2 
IX 30 14 20 1 6 24 1 1 
Xx 30 16 20 11 6 29 4 | 5 
Average 15.2 21.3 10.7 6.5 26.4 | 2.9 | 3.6 


Table 1. The various estrogen maxima and minima during a menstrual cycle in ten women and the mean 
values of these maxima and minima, calculated as if the cyele was 27 days. 


‚Time of maxi- Time of maxi- Í Time of mini- | Minium be- | Maximum du- 


Time of dur mum during mum during | ring or imme- 
| 0 0.48 0.45 0.14 
HH 0 0.72 0.83 0.35 0.26 0.68 
HI 0 0.30 1.04 0.23 0.02 0.89 
IV 0 0.22 0.32 0.01 0.16 | 0.32 
4 0 0.90 0.69 0.07 0.26 0.60 
VI 0 0.61 0.43 0.27 0.56 0.27 

VII 0 1.40 1.02 0.81 0.91 0.98 

VII 0 0.73 0.83 6.33 0.25 0.64 
IX 0 0.14 0.17 0.44 
0 0.38 0.45 0.04 0.12 

0 0.47 0.62 0.17 | 0.20 | 046 


Table 2. The relative estrogen values of the various maxima and minima during the 
menstrual cycle often women, calculated from a zero corresponding to the time of 
ovulation, and the mean values of these maxima and minima. 
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THE PATHO-PHYSIOLOGY OF MENSTRUATION 
A THEORY BASED ON RECENT INVESTIGATIONS 


By ERIK G. CHRISTIANSEN 


The histo-physiology of menstruation is still a 
much-debated topic. This basal procedure, which 
in normal women from the age of 12 to about the 
age of 50 years recurs regularly once a month, is 
far from being elucidated either from an anato- 
mical-morphological or a hormonal point of view. 

As regards anatomy and morphology we have 
come so far as to be able to establish that men- 
struation presents all the signs of a circulatory 
necrosis, with bleeding, extravasation, destruction 
of the tissues and leucocytic infiltration. For a 
better understanding of the explanations of men- 
struation to be offered, it will be expedient to 
recapitulate the vascular structure of the en- 
dometrium. This has been done in Fig. 1, as far 
as the arterial system is concerned. 


a. radialis a. basalis. 


a spiralis. 


| 
Myometrium. Endometrium. 
stratum stratum 
basale functionale 
Fig. 1. 
The structure of the arterial system of the 
endometrium. (A. spiralis = coiled artery). 


The venous system presents an identical struc- 
ture. What is of interest as regards morphology, 
however, is the communication between the two 
systems. This communication occurs either via an 
arteriovenous capillary network or via venous 
sinuses and arterio-venous shunts. The latter route 
has been clearly demonstrated by Dalgaard, 
Schlegel, Okkels,Cordierand Wilkin. 

Figures 2 and 3 show photomicrographs of a 
venous sinus and an arterio-venous anastomosis. 
Both figures also show the arterio-venous capil- 
lary network. 

As already mentioned, there is no doubt that 
menstruation is due to a circulatory necrosis of 
the tissue, with associated neerobiological fac- 
tors: edema, leucocytic infiltrations, etc. It might 


From Gynecological Department I, Rigshospitalet, 
University of Copenhagen. (Chief: Professor E. Ryd- 
berg). 


be appropriate, therefore, after describing the 
morphology of the vessels of the endometrium, 


a. spiralis 


Fig. 2. 
Microphotograph of a venous sinus and a coiled artery. 
The drawing presents the essential features. 
(After R. Vokaer, 18). 


to recapitulate earlier descriptions of physio- 
logical vascular changes taking place in the en- 
dometrium. 

Markee, in 1938, found that a vascular con- 
traction occurs in the arteria spiralis of the en- 
dometrium immediately before the menstruation. 
Numerous investigations have confirmed this 
finding. 

Later, in 1940, Markee showed that the en- 
dometrium of the Macasus rhesus changed colour 
during the menstrual cycle, assuming a pale 
colour at the time of ovulation and at the onset 
of menstruation. Ma r kee examined this on pure 
endometrial transplants, so that he could rule out 
the possibility of any influence on the part of the 
myometrium. The latter point, as shown by 
Fagin & Reynolds (1938), Macleod & 
Reynolds (1937), van Euler (1944) and 
Genell (1944), is a most important one. 

Novak (1941), on the other hand, showed 
that there is a distinct hyperaemia of the en- 
dometrium just before the onset of menstruation. 

It is possible to conclude from the above- 
mentioned observations that increasing hvyper- 
aemia (dilatation) goes on from the end of 
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venous sinus 


a. spiralis 


Fig. 3. 
Photomicrograph of a venous sinus and an arterio- 
venous anastomosis from the endometrium. 
(After Vokaer, 18). 


menstruation towards the time of ovulation, when 
a transient hypoaemia (contraction) occurs; this 
in turn is superseded by increasing hyperaemia 
up to the onset of menstruation, when hypoaemia 
again occurs. 

If the degree of vascular dilatation was to be 
expressed graphically, one would get a curve with 
minima around the time of ovulation and during 
menstruation, like the upper curve on Fig. 6. 
It would have so striking a resemblance to the 
known curves of the estrogen concentration 
during the menstrual cycle that it would indeed 
be remarkable if no relation existed between the 
degree of dilation of the vessels and the estrogen 
concentration in the blood stream. 
resemblance to the known curves of the estrogen 
concentration during a menstrual cycle that it 
would indeed be remarkable if no relation existed 
between the degree of dilation of the vessels and 
the estrogen concentration in the blood stream. 

Such a relation actually does exist and was 
demonstrated by Reynolds & Foster (1940) 
when they subjected the ears in situ of live rab- 
bits to microscopic examination after the injec- 
tion of estrogen and found the vessels to be 
dilated. They obtained similar results with the 
vessels of the nasal mucosae of cats and rabbits. 


Hechter, Krohn & Harris (1942) 


showed in analogy of the above that the diameter 
and the permeability of the vessels increased 


after the administration of estrogen. Thus there 
can be no doubt that estrogen produces a dilation 
of the vessels; the problem is how or why it 
occurs. 

In this connection it is worth while bearing in 
mind Reynolds & coworker’s studies con- 
cerning the amount of acetylcholine present in 
the female genital organs after estrogen therapy. 
In 1938 Reynolds demonstrated that the 
amount of acetylcholine present in denervated 
transplanted uteri increased one hour after estro- 
gen was injected, and that this increase did not 
subside until 12 hours later. 

In 1940 Reynolds & Foster demonstrated 
similar increases, although in the case of the 
vagina less pronounced, whereas the amount of 
acetylcholine present in the vulva remained un- 
affected by the action of estrogen. 

This means that, according to our present 
knowledge, a large amount of estrogen in an or- 
gan corresponds to a large amount of acetyvl- 
choline and, consequently, a state of hyperaemia 
in the organ concerned, acetylcholine being a 
vasodilatator par excellence. 

In previous works I have shown clearly that 
estrogenic hormone inhibits cholinesterase, and 
from this it is clearly understood that the hormo- 
nal-vasal cycle is completed. This is illustrated in 
Fig. 4. 

Acetylcholin — Cholin + Acetic Acid 
Cholinesterase 


inhibited by estrogen 
Fig. 4. 
THEORY 

On the basis of the works cited and my own 
I shall now put forward the following theory 
about menstruation: 

Uterine bleeding is caused by vascular contract- 
ion in the endometrium, due to the variation of 
the concentration of estrogen in the blood stream. 

This theory is borne out by what has been 
stated above and may be further illustrated by the 
following features. 

The most frequent uterine bleedings in women 
are: 

1. Normal menstruation; 

2. Anovulatory bleeding; 

3. Ovulation bleeding; 

4. Withdrawal bleeding (iatrogenic); 

5. The Soskin test (injection of prostigmine). 

Most probably all these types of bleeding can 
be attributed to a sudden decrease of estrogen in 
the blood stream. This is seen from Fig. 5, 
showing measurements of the estrogen concen- 
tration in the blood stream in the five types of 
bleeding mentioned. 

The above-mentioned analyses of blood estro- 
gen are based on my method of determining estro- 


genie hormone in the blood stream. 
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CANCER OF THE ENDOMETRIUM AND HYPERESTRINISM 
TWO DIFFERENT MODES OF ORIGIN OF ENDOMETRIAL CANCER 


By HELGE G. BERTHELSEN and HANS A. SVANE 


On account of its clinical characteristics, can- 
cer of the body of the uterus apparently assumes 
a particular position as regards aetiology within 
the series of malignant new growths of the female 
genitals. 

The disease develops most common)y about the 
age of 50 vears following a late mienopause and 
preceded by periods of metro-aad menorrhagia. 
The women involved are frequently overweight. 
Fertility has frequently been low. Uterine fibro- 
mata occur with increased frequency in a material 
of endometrial cancer (Randallet al. 1951). A 
connection has been demonstrated between estro- 
genic ovarian tumours and cancer of the endome- 
trium by several authors and similarly, the cystic 
glandular hyperplasia has been regarded as a pre- 
cursor of the malignant changes in the endome- 
trium. When to this is added the presumed con- 
nection between medication with estrogen and 
endometriel cancer and the fact that certain 
authors state that cancer of the body of the uterus 
has never been demonstrated in women who have 
been castrated previouslv, there can scarcely be 
any doubt concerning a connection between 
cancer of the endometrium and hyperestrinism. 

Hyperestrinism, i. e., a condition with clinical 
signs of estrogenic hyperactivity (e. g., cystic 
glandular hyperplasia, prolonged hyperacidophi- 
lia in the vaginal smear, increased excretion of 
estrogens in urine or elevated level of blood 
estrogens), an increased production of estrogens, 
is not necessarily the condition, quite as often a 
prolonged not elevated but unopposed estrogen 
production is causative as for instance in anovula- 
tory cycles. 

It has been difficult to demonstrate this relation 
precisely, as the inethods of analysis employed, 
particularly the methods of estimating the ex- 
cretion of estrogen in the urine, are apparently 
too inaccurate. The most common proof of the 
presence of hyperestrinism would be cystic 
glandular hyperplasia. 

Consequently, demonstration of these changes 
has been one of the proofs of the above-mentioned 
relation most frequently employed. The fact that 
benign cystic glandular hyperplasia may be so 
atypical and papilomatous that it may be confused 
with cancer of the endometrium has been demon- 
strated by several authors, for which reason accur- 
ate histological proof of malignancy is required 
before the relation can be verified. 


From The Department of Gynaecology and Obstetrics, 
Statshospitalet, Sgnderborg. 
Chief: Ekkert Petersen. 


The increasing use of vaginal smears by Papani- 
colaous’ method and the determination of cholin- 
esterase activity in serum (Christiansen 
1956) in recent vears has opened the possibility 
for more accurate estimation of this presumed 
relationship in the future. 

Most of the evidence of the significance of 
hyperestrinism in the development of cancer of 
the endometrium has been of a secondary nature 
as it has consisted of demonstrations of increased 
frequency of the previously mentioned symptoms 
of estrogenic action in a clinical material of 
cancer of the body of the uterus. 


CLINICAL MATERIAL 

With the object of estimating the possible con- 
nection between these secondary clinical sym- 
ptoms of hyperestrinism and cancer of the endo- 
metrium, the authors reviewed the material of 
case-histories of all cases of cancer of the body of 
the uterus from this department in the period 
1926—1955. A total of 74 patients are concerned, 
all investigated and treated by the same senior 
surgeon. The histological diagnosis was made by 
two pathologists only, ensuring a uniform evalu- 
ation of the cases. 

As the object of the investigation is an esti- 
mation of the significance of hyperestrinism in 
the development of cancer of the endometrium, 
it is natural to divide the clinical material into 
groups with regard to the presumed estrogenic 
condition of the patients according to their men- 
strual state and age at the commencement of the 
disease. It is striking that such a division is possi- 
ble. 

The first group comprises relatively voung 
women, in whom the cancer developed before the 
patient had reached the menopause. The patients 
in this group should, theoretically, be exposed to 
the greatest estrogenic influence. The second 
group consists of older women in whom a definite 
menopause had occurred at least two vears previ- 
ously. 

Group I, in which the patients have not yet 
attained the menopause, comprises 21 women 
with an average of 48.6 vears. 

Group II, in which the menopause occurred a 
minimum of two years previously, comprises 53 
patients with an average age of 63.9 vears. 

It is apparent from Table I that the two groups 
of patients are compared as regards 1) age at the 
menopause, 2) anomalies of bleeding, 3) fertility, 
4) presence of fibromata. 5) estrogenic tumours 
in the ovaries, 6) incidence of previous castration 
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and 7) the histological classification of the endo- 
metrial cancer. 

As information concerning possible adminis- 
tration of hormones is only available for patients 
treated in more recent years, it has not been possi- 
ble in this material to demonstrate the significance 
of hormonal medication in the development of 
cancer. Similarly, estimation of the degree of 
obesity was not possible, as information con- 
cerning the height of the patient is not available 
ín all cases. 


Table 1. 
Group | n 

Duration of the Meno- | | More than 2 

pause | 0—2 years | years 
Number 21 | 53 
Age at Commencement | 

of Disease | 49.6 years 63.9 years 
Age at Menopause | 47.7 years 
Previous Metrorrhagia 12 59! 8 15% 


Married Sterile 
No. of Children per 


6 29% 


Marriage | 1.6 3 
Fibromata | 9 429% 5 9.4, 
Estrogenic Ovarian | 
Tumours 0 | 4 
Castration 3 


Age of the Menopause. 

Crossen & Hobbs (1935) were the first 
to draw attention to the fact that women suffering 
from cancer of the endometrium frequently 
menstruate after the average age for the onset 
of the menopause. They found that approximately 
60 per cent of women suffering from cancer of 
the endometrium menstruated after the age of 50 
years while only 15 per cent of normal women 
menstruated after that age. These authors con- 
cluded from this observation that the women 
involved had been exposed to more potent estro- 
genic influence than had normal women and that 
this estrogenic influence had produced the 
changes in the endometrium. 

Corscadenet al. (1947) demonstrated, how- 
ever, that an early sign of cancer of the endome- 
trium is meno- and metrorrhagia after the onset 
of a normal menopause. It is therefore conceivable 
that these irregular bleedings may be interpreted 
as continuation of the normal menstrual cycle and 
in this manner an erroneus picture of the normal 
occurrence of the menopause may be obtained. 

The age for the occurrence of the normal meno- 
pause, i.e, termination of the menstruations, is 
difficult to establish and, as observed by Larson 
(1954), is influenced by better living conditions 
and hygiene, so that the menopause now occurs 
later than a generation ago. 

Jensen & Ostergaard (1954) give the 
average age for the onset of the menopause in 
normal women as 74.9 years in a Danish series in 
the period 1943—1950. In our material, the average 
age for the patients in whom a definite meno- 


pause had occurred, i.e. no periods for at least 
two years, was 47.7 vears. 

In Group I, in which the patients received 
treatment for cancer of the endometrium prior to 
the onset of a definite menopause, the average age 
is 49.6 vears. Thus, the patients in this group 
whose symptoms correspond to those mentioned 
by Corscaden et al. may well have been ex- 
posed to a more prolonged estrogenic influence 
than those in the former group. 


Anomalies of Bleeding. 


Several authors, including Dockerty et al. 
(1951) and Randall (1945), have demonstrated 
that patients suffering from cancer of the endome- 
trium frequently give a history of periods of 
menorrhagia or metrorrhagia, and they are of the 
opinion that such symptoms are an expression of 
a disturbance in the hormonal balance with a 
tendency to estrogen preponderance. These 
factors have also formed a basis for the demon- 
stration by Taylor (1932) and by Novak 
& Yui of the significance of cystic glandular 
hyperplasia in the development of cancer of the 
endometrium (1936). Special emphasis has been 
placed on the atypical adenomatous, proliferative, 
irregular hyperplasia in the estimation of the his- 
tological picture of the endometrium (Hertig 
et al. 1949, Speert 1949 and Berthelsen 
1956 a). 

As appears from Table I, the number of previ- 
ously treated irregularities of bleeding is distri- 
buted differently in the two groups. Out of the 21 
patients in the first group who have not had a 
definite menopause, 12 patients (59 per cent) 
were previously treated for metrorrhagia and of 
these, the histological diagnosis was cystic glan- 
dular hyperplasia in 4 patients while the histologi- 
cal diagnosis was polypoid adenomatosis in 2 
patients. The remaining patients are distributed 
among the diagnosis: menopausal endometrium, 
incomplete menstruation and endometritis. This 
distribution suggests that these patients have been 
exposed to an increased influence of estrogen. 

Among the 53 patients in the second group in 
whom the menopause had been well defined, 8 
patients (15 per cent) had been previously treated 
for metrorrhagia. The histological diagnosis in 
these patients was senile endometrium in 2 cases 
and uterine polyp in one case; no mucous mem- 
brane was found in one case and in the remainder 
of the cases various but normal histological 
pictures were obtained. Thus, these endometria 
did not demonstrate any sign of potent estrogenic 
influence but rather signs of an atrophic con- 
dition. 


State of Fertility. 

As part of the condition of hyperestrinism, 
persistence of the follicle occurs with subsequent 
anovular phases. The condition of hyperestrinism 
will thus be accompanied by reduced fertility. 
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Several authors (including Dockerty et al. 
1951 and Ingersol et al. 1950), by demon- 
strating reduced fertility in women suffering from 
cancer of the endometrium, have concluded that 
hyperestrinism was the cause of the malignant 
condition. 

As appears from Table I, the fertility varied in 
the two groups presented by the authors. In the 
first group, 6 sterile marriages were encountered 
out of 20 (one of the patients was unmarried). 
Thus, 29 per cent of the marriages in this group 
were childless. In the second group 4 childless 
marriages were encountered among 50 patients. 
Thus, only 8 per cent of the patients in this group 
had childless marriages. 

As the average age of the patients in both 
groups at the time of investigation is above the 
normal age of fertility, it is possible to compare 
the conditions in the two groups without in 
addition considering the degree of fertility in the 
two groups compared with the fertility under 
normal conditions. 

As regards the number of children born, there 
is similarly a difference between the two groups. 
The patients in the first group had given birth 
to a total of 32 children, i.e. an average of 1.6 
children per marriage. In the second group, a 
total of 153 children were born, i.e. 3 children 
per marriage. 

From the above it may well be conceived that 
the patients in the first group have been exposed 
to periods of follicle persistence with more pro- 
longed influence of estrogen than have the patients 
in the second group. 


Incidence of Fibromata. 

According to Way (1954), Bland-Sutton 
demonstrated in 1909 an increased incidence of 
cancer of the endometrium in a material of fi- 
bromata. In 1929, St ac y demonstrated that there 
was a connection between estrogens, fibromata 
and cancer of the endometrium as he encountered 
124 patients suffering from fibromata among 333 
patients with cancer of the endometrium. In 1941 
Henderson dealt with the same theme. 

The estimation of the presence of fibromata 
in our material depends mainly on the findings 
on vaginal examination, as a minority of our 
patients were operated upon. In the first group, 
9 cases of fibromata or of fibromatous degener- 
ation of the uterus were demonstrated (42.9 per 
cent) while in the second group 5 cases were 
encountered (9.4 per cent). Presuming Stacy’s 
assumption to be correct, and in spite of the fact 
that the frequency of fibromatosis decreases after 
the onset of the menopause, the patients in the 
first group must have been exposed to a greater 
estrogen influence than have the patients in the 
second group. 


Estrogenic tumours in the Ovaries. 
Since Schröder in 1922 first recorded a 
case of granulosa cell tumour in the ovary com- 


bined with cystic glandular hyperplasia and can- 
cer of the endometrium, numerous authors have 
studied the relation between estrogenic tumours 
of the ovary and cancer of the endometrium 
(Berthelsen 1956 b). In our material, no 
estrogen-producing tumours of the ovary were 
demonstrated among the patients in the first 
group. In the second group, 4 cases were demon- 
strated with ovarian changes which may be clas- 
sified in the estrogenic group, including one 
case of thecoma of the ovary and 3 cases histolo- 
gically classifiable in the granulosa cell group. 

From the above it must be concluded that 
estrogenic tumours of the ovary are of greatest 
significance in the development of cancer of the 
endometrium in patients who have had a definite 
menopause. 


Castration. 
As indirect evidence of the significance of 
hyperestrinism in the development of cancer 


of the endometrium, Herrell in 1939 recorded 
that cancer of the endometrium was never ob- 
served in patients who had been castrated. Later, 
however, this postulate has been opposed by 
Cianfrani, among others, who published in 
1955 an account of 8 cases of cancer of the endo- 
metrium which developed among 130 patients 
who had previously undergone bilateral oophor- 
ectomy. 

In the present material there are no cases of 
castration in the first group while there are 3 
patients who had been previously castrated in 
the second group: one patient had undergone 
bilateral salpingo-oophorectomy 32 years prior 
to the present hospitalization, and 2 patients had 
been castrated by means of X-rays 12 and 16 
years prior to the present hospitalization, re- 
spectively. 


Histological Classification of the Cancer. 

Since the demonstration by Novak & Yui 
(1936) of the relation between cystic glandular 
hyperplasia and cancer of the endometrium, the 
histological structure of the endometrium and 
the cancer have been the object of considerable 
interest in order thereby to obtain accurate proof 
of the significance of hyperestrinism in the 
development of this malignant condition in the 
endometrium. Heyman et al. (1941) subdivide 
cancer of the endometrium according to its his- 
tological structure into 9 groups according to the 
state of differentiation of the cancer, so that the 
most differentiated and most organized comprise 
Group I and the most poorly differentiated more 
or less solid tumours comprise the last group. 

In recent years, an additonal group, Group O, 
has been employed which should comprise 
transitional forms from the pronounced atypical 
cystic glandular hyperplasias, which may be 
confused with cancer of the endometrium on 
account of their histological structure. A r f we d- 
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son & Winblad (1953) have demonstrated 
the difficulty of differentiating the above-men- 
tioned histological pictures from one another. 

If the patients in the present material who have 
all shown signs of invasive growth are classified 
according to Heyman’s scheme, the patients 
in the first group will be found in the first 
third while the patients from the second group 
will be placed in the remaining two thirds. The 
patients in Group I thus tend to have more dif- 
ferentiated forms of cancer than those in Group 
II, which should be an expression of a greater 
estrogen influence on the patients in the first 
group. 


DISCUSSION 

The material of patients investigated here may 
be divided into two groups according to the 
occurrence of the menopause. 

In Group I, which consists of 21 patients with 
an average age of 49,6 years, the menopause had 
not yet occurred. These patients show signs of 
having been exposed to more prolonged estro- 
genic influence than do the patients in Group II, 
as in Group I there is an increased incidence of 
the symptoms of hyperestrinism given in the 
literature i.e. delayed menopause, history of ir- 
regular bleeding, reduced fertility, increased of 
fibromata and pronounced differentiation in the 
histological structure of the cancer. 

In Group II, which consists of 53 patients with 
an average age of 63.9 vears, no patient shows 
sign of previously having been exposed to in- 
creased influence of estrogen. This group includes 
3 cases in which castration had previously been 
undertaken and 4 cases of estrogenic tumors 
in the ovaries. 


CONCLUSION 
Although the present material is numerically 
small and thus may only act as an indicator for 
future investigation, it must be presumed that 
two modes of development of cancer of the en- 
dometrium exist. In one, cancer develops in rela- 


tively voung women with clinical signs of hyper- 
estrinism, in while the other, the disease appears 
some time after the menopause and without any 
clinical signs of hyperestrinism. 
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TREATMENT OF CARCINOMA OF THE OESOPHAGUS AND CARDIA 


By MOGENS ANDREASSEN and FREDERIK THERKELSEN 


Although carcinomata of the oesopl:agus and of 
the cardia differ from one another in several re- 
spects, the operative treatment is identical in the 
majority of cases, viz., removal of a greater or 
lesser segment of the oesophagus and stomach 
followed by anastomosis between the distal end 
of the oesophagus and the proximal part of the 
stomach. 

The present paper presents the results of oper- 
ative treatment of 75 cases of cancer of the 
oesophagus and of the cardia in Surgical Depart- 
ments D and R,‚ Rigshospitalet, Copenhagen, over 
the past 10 years. In addition, a method is 
described which has been employed since 1953 
for making the anastomosis between the oesopha- 
gus and the stump of the stomach. This appears 
to result in a more satisfactory suture line than 
that given by methods previously employed by 
the authors. 


CARCINOMA OF THE OESOPHAGUS 

Out of 36 patients, 34 underwent macroscopi- 
cally radical gastro-oesophageal resection while 
in the 2 remaining cases, the tumour infiltration 
encountered in the adjacent tissues of the oe- 
sophagus was so extensive that removal was im- 
possible. 

The material comprises 10 females and 26 males 
with an average age of 62 vears, the voungest 
patient being 39 years and the oldest 82 years. 
The site of the tumour was in the middle third 
of the oesophagus in 12 cases and in the lower 
third in 24 cases. 

17 patients died in the postoperative period 
while 19 have been discharged. 


CARCINOMA OF THE CARDIA 

Out of 39 patients having an average age of 61 
vears, the oldest patient being 74 years and the 
voungest 47 years, macroscopically radical gastro- 
oesophageal resection was performed in 29 cases. 
Of these, 18 died in the postoperative period while 
11 patients have been discharged. In 10 cases, the 
tumour was found to be inoperable, and for this 
reason gastro-oesophageal anastomosis was under- 
taken in 3 cases and gastrostomy in 4 cases. In 
the remaining 3 cases, in which in contrast to the 
others there was no stenosis, the incision was 
simply closed again. 


From the Surgical Department D (Head: Prof. Erik 
Husfeldt and the Surgical Departmen R (Head: Prof. 
Frederik Therkelsen), University of Copenhagen, 


Rigshospitalet, Copenhagen, Denmark. 

This work was carried out with the support of The 
Danish Cancer Research Association (Landsforenin- 
gen til Kreeftens Bekaempelse). 


RESULTS 

The distribution of the patients suffering from 
carcinoma of the oesophagus is seen in Table 1. 
The black fields indicate 16 patients operated 
upon radically who died in the postoperative 
period, and one patient who died following an 
exploratory laparotomy. Ten out of the 16 patients 
died on account of the ineffectivness of the 
sutures at the site of the anastomosis. The remain- 
ing causes of death were: embolism, paralytic 
ileus, empyema, atelectasis, rupture of the aorta 
(one case, where probably a suture had involved 
the aorta), postoperative shock (inoperable case) 
and gangrene of the stomach on account of pro- 
nounced venous thrombosis (female aged 82 
years). 

Only 2 out of the 10 cases of inefficient sutures 
occurred after 1953 (see later). 

The white fields indicate 19 patients who had 
been discharged. All of these were followed-up 
with the following results: 

12 died of metastases: 4 within 6 months, 4 
within 12 months, 2 within 18 months of the oper- 
ation while one patient died 22 months and one 
26 months after the operation. 

7 patients are alive but the period of obser- 
vation is short: 2 have survived 6 months after 
the operation, one 12 months, one 16 months, one 
20 months, one 24 months and one 36 months 
after the operation. 

Table 1 shows also the distribution of patients 
suffering from carcinoma of the cardia. The black 
fields indicate 18 patients operated upon radically 
who died in the postoperative period and 4 who 
died following exploratory procedures. 


Out of the 18 patients, 11 died on account of 
the ineffective suture-line at the site of anastomo- 
sis. Ten of these occurred prior to 1953 while 
only one occurred after 1953. In the remaining 
11 cases, the causes of death were: postoperative 
cardiac failure and shock (6 cases, including 4 
exploratory operations) ; necrosis of the pancreas; 
thrombosis of the caval vein; pulmonary em- 
bolism; paralytic ileus and cerebral oedema (an- 
oxaemia?). 


17 patients were discharged and follow-up re- 
vealed the following results: 


16 patients died of metastases: 11 within 6 
months of operation; these include 6 cases where 
explorative procedures only had been performed. 
2 patients died within 12 months of operation, 
one died 20 months after, one 21 months after and 
one 24 months after operation. One patient is 
alive 6 months after operation. 
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NUMBER 
OESOPHAGUS 
x 
CARDIA 
x 
x x x 
x 


1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 
[+ |&ptorative Operation 


Table 1. 
The Material. 


INVAGINATING 
ANASTOMOSIS 


Fig. 1. 
The Invagination Anastomosis. 

1: Gastro-oesophageal resection. 

2: Oesophagus sewn to the stomach by interrupted silk sutures in the serosa- 
adventitia posteriorly. 

3: Following insertion of catgut sutures the oesophagus is sewn to the stomach 
by means of an anterior row of interrupted silk sutures. 

4 and 5: Interrupted silk sutures in the serous coat of the stomach. Oesophagus in- 

vaginated into the stomach. 

6: Section of the invaginated oesophagus. 
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OPERATIVE TECHNIQUE 

Previously in cases in which the tumour was 
localized to the intrathoracic part of the oesopha- 
gus to within 5—6 cm above the cardia, the left- 
side approach was employed, and also in cases 
of tumours of the lower segment of the oesopha- 
gus. In cases where the tumour was situated im- 
mediately above, at the level of, or below the arch 
of the aorta and resection was frequently difficult, 
and not infrequently followed by failure of the 
suture-line, the authors emploved the right-side 
approach from the autumn of 1950 (according to 
Macmanus’ modification of Lewis’ method). Fol- 
lowing this method, the stomach is first freed 
from the surrounding structures from the level 
of the oesophageal hiatus down to the duodenum 
via a laparotomy incision. The laparotomy wound 
is then closed and the patient turned with the 
right side uppermost. Through a right thoracoto- 
my, the oesophagus is freed in its entire intra- 
thoracic course and resected to a level of 4—5 
cm above the tumour, and then anastomosed to 
the stomach which can be easily drawn up into 
the thorax. In addition, this method facilitates 
respiration as the diaphragm is not traumatized. 

In cases where the tumour is localized to the 
lower segment of the oesophagus and to the 
cardia, the technique has also been altered during 
recent years on account of the considerable num- 
ber of cases in which the suture line proved in- 
effective. During these first vears the authors 
employed practically exclusively the method ad- 
vocated bv Sweet for anastomosis between the 
oesophagus and the stump of the stomach. Since 
1953, the authors have employed the following 
technique (see Figure 1). 

The tumour is removed together with 4—5 cm 
normal oesophagus and 5-——6 cm normal stomach. 
The stomach, which is thus divided transversely 
at right angles to the greater curvature, is closed 


Fig. 2. 
X-ray photograph with radio-opaque medium showing 
the invagination anastomosis on the day after 
operation. 


with catgut in the mucosa apart from the middle 
segment of the divided section, which is anasto- 
mosed to the oesophagus with interrupted silk 
sutures in the serosa-adventitia posteriorly, con- 
tinuous through-and-through catgut posteriorly 
and anteriorly and, finally, interrupted silk su- 
tures in the serosa-adventitia anteriorly. Subse- 
quently, a series of interrupted serous sutures are 
inserted in the stomach segments laterally to the 
oesophagus from the periphery, thus invaginating 
the stump of the oesophagus gradually into the 
remnant of the stomach so that it projects into 
the stomach as a tube of 1—2 cm in length. Fi- 
nally, several agglutination sutures are inserted 
anteriorly and posteriorly between the serosa af 
the oesophagus and the stomach. If it is con- 
sidered necessary, supplementary sutures may be 
inserted in the serosa, thereby invaginating more 
of the oesophagus into the stomach. (Figure 2). 

The invagination of the oesophagus into the 
stomach thus achieved means that this part of the 
lumen of the oesophagus will be squeezed together 
when the patient lies down so that the stomach 
contents are forced up towards the oesophagus. 
In this manner, the tendency to regurgitation is 
reduced. 


1945-53 
a.m. Sweet 


195354 
invag. anast. 


total died fistula total died fistula 


esophagus | R:6 2 0 5 2 1 
L:16 11 8 7 1 1 


Cardia 20 17 10 9 1 1 


Table 2. 
Number of fistulae in the materiel prior to and 
after 1953. 
(R: right-sided. L: left-sided thoracotomy). 


Table II shows the number of cases with failure 
of the suture-line in the material. Out of 22 
patients operated upon radically for carcinoma 
of the oesophagus prior to 1953, 13 died in the 
postoperative period and 8 of these died on 
account of the ineffective sutures. 

Since 1953, 12 patients with carcinoma of the 
oesophagus have been operated upon. Out of these 
3 died in the postoperative period: 2 on account 
of the ineffective sutures. 

In the group of patients with cancer of the 
cardia, 20 cases were operated upon radically 
prior to 1953 and of these 17 died: 10 on account 
of failure of the sutures in the postoperative 
period. 

Since 1953, 9 patients have been cperated upon 
and one died due to the ineffective suture line. 


DISCUSSION 
The results of treatment of carcinoma of the 
oesophagus and cardia recorded here are poor, 
and cannot compete with some of the results 
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published in recent years by other clinics. How- 
ever, the material originates from a 10 vear 
period, and the results are poorest in the first 
vears of that period. After 1953 there appears to 
be a slight improvement in the results, possibly 
attributable to the improved technique of forma- 
tion of the anastomosis, as described by the 
authors, which also results in a reduction of the 
regurgitation of gastric juice into the oesophagus. 


The method might prove to be of valuable assis- 
tance in the future. 


References: 

Andreassen, M. and Fr. Therkelsen: Acta Chir. Scand. 
1955, 109: 171. 

Macmanus J.: Surgery 1948, 2%: 9, 

Therkelsen, Fr.: Acta Chir. Scand. 1952, 103: 418. 


METASTASIZING CARCINOID IN THE SMALL INTESTINE 


By B. CHR. CHRISTENSEN and HG. IVERSEN 


The relatively rare tumour called carcinoid 
arises from the chromaffin tissue of the gastro- 
intestinal mucosa. According to Boyd (1947), 
this tumour is usually localized in the appendix 
of the ileocoecal region. It may, however, arise 
anywhere between the cardia and the rectum. 

The term carcinoid was introduced bv 
Oberndorfer (1907), who believed the tu- 
mour to be benign. The results of more recent 
investigations by Mrazek, Godwin and M o- 
hardt (1953), Foreman (1952), as well as 
Ross (1952) show that it is malignant, or at 
least potentially malignant. It metastasizes pre- 
ferably to the liver and regional Iymph nodes. 

We find some cases described in the literature 
which suggest that the carcinoid is a kind of 
endoerine tumour, whose secretion gives rise to 
characteristic clinical manifestations through an 
action on smooth muscle. 

Scholte (1931) was probably the first to 
publish a case of carcinoid accompanied by facial 
hyperaemia. However, in his opinion, the hyper- 
aemia bore no relation to the malignant lesion. 
Millman (1943) later reported a similar case; 
but the peculiar symptomatology of the disease 
became systematized only through a number of 
papers published by Swedish workers (Biörck, 
Axén, and Thorson 1952, Waldenström 
and Ljungberg 1953, Ljung 1953, Tho r- 
son, Biörck, Björkman and Walde n- 
ström 1954). Owing to excessive prdouction of 
S-hydroxytryptamine (enteramine, serotonin) a 
metastasizing carcinoid may, according to these 
writers, give rise to the following signs and symp- 
toms: transient hyperaemia and ecvanosis of the 
skin, frequent watery stools, attacks of dyspnoea, 
oedema and ascites, and finally incompetence or 
stenosis of the right cardiac valves without at- 
tending septum defect. 

The disease has since attracted steadily in- 
crcasing attention, as appears from a number of 


From the Finsen Institute, Med. Dept. (Physician-in- 
Chief: A. Hecht-Johansen), 
and Surg. Dept. (Surgeon-in-Chief: A. Zacho). 


reports on single cases (3, 4, 8, 9, 10, 16, 18, 23). 
Several writers mention metastasizing carcinoid, 
defect of the right cardiac valves and ecvanosis 
as a pathological triad. As, however, 5-hydroxy- 
tryptamine (5-HT), as stated, may cause a great 
number of characteristic signs and symptoms 
through a general action on all smooth muscle, 
this simplification seems unjustifiable. 

In 1954 there was admitted to the Finsen Insti- 
tute a patient presenting some of the stated signs. 
In this case a diagnosis of carcinoid could be 
made on the basis of the characteristie picture 
alone. 


54 vear-old woman (E. No. 39771, Z. No. 1952). 
In 1944 uterine fibromyoma treated by amputation 
of the uterus. Appendectomy on the same occasion, 
but the appendix was not submitted to histological 
examination. In 1950 gonorrhoea. Otherwise, on the 
whole, in previous good health. Her present illness 
came on 18 months before her admission with inter- 
mittent facial hyperaemia, spreading to arms and 
legs, with a peculiar marmorated marking. The at- 
tacks, which lasted a few minutes only, were ac- 
companied by a sensation of heat and followed bv 
a state of fatigue. The patient took these symptoms 
to be of menopausal origin. However, they increased 
in frequency, coming gradually to be released by even 
slight mental and physical precipitants. 3 months 
before admission she began to have waterv stools, 
8 to 10 evacuations dailv, as well as nausea and bor- 
borygmus. She lost 12—13 kilograms. 

On admission the patient was emaciated with a 
considerable fluid deficit and marked by the stated 
attacks of change of colour and by the diarrhoea. 

The clinical examination (including X-ray of the 
heart and E.C.G.) revealed no abnormality except 
that the liver extended 5—6 cm below the curvaturc. 

Palpation of the enlarged liver released the stated 
attacks of hyperaemia. These were also released merc- 
Iv by getting out of bed. 

The diarrhoea was abated to some extent by means 
of tincture of opium in large doses. 

Supplementary examinations: The blood picture 
normal, moderate anaemia. B.S.R.: 13 mm. Alc. phos- 
phatases: 12.5 Buch units. Serum cholesterol: 119 per 
cent. Serum protein: 4.6 per cent. Prothrombin index: 
60 per cent. Takata: negative. Thymol: 0.08. Ieteric 
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index: 3. Ewald’s test meal: 20 ml, K/Ph = 29/52. 
Faeces: no blood, no pathogenic intestinal bacteria. 
Urine: Urobilin: + 1/40, bile pigment: positive. 17- 
ketosteroid excretion: low. Gonadotrophin excretion: 
50 M.U./24 hours. Oestrogen excretion: 20 M.U./24 
hours. B.M.R.: 111—114 per cent. X-ray of the stomach 
and intestine showed very rapid emptying and a 
spastically contracted colon, but no unquestionable 
tumours. Neurological examination afforded no basis 


R P 


R = Respiration rate 


Fig. 1. 
Blood pressure, pulse rate, and respiration rate in the 
sitting, the standing and the lying position. 


for an organic nerve lesion. The blood pressure was 
as a rule about 110—120/70, but a marked fall was 
seen during provoked attacks, as shown in the chart 
Fig. 1. The rapid emptying of the intestine and the 
absence of filling defect, compared with the charac- 
teristic intermittent flushing and the concurrent fall 
of the blood pressure, led to a diagnosis of “ hormone- 
producing” carcinoid in the intestinal canal with 
metastases. The patient was therefore transferred to 
the surgical department. Intensive fluid therapy, in- 
cluding repeated blood transfusion, brought the 
patient into an operable state. Explorative laparotomy 
revealed a cherry-plumsized, white, firm, nodular 
tumour in the ileocoecal region. The liver being full 
of whitish, up to walnut-sized nodes, and up to hazel- 


Metastasis to the liver. 


nut-sized glands being palpable along the aorta, fur- 
ther surgical intervention was forborne. 

A biopsy specimen from one of the nodes in the 
liver showed the histological picture typical of carci- 
noid (Fig. 2). Supplementary examinations, using 
silver staining, revealed a few fine, black-staining, 
cytoplasmic granules scattered in the tumour cells, 
but the specimen had been in contact with alcohol, 
which prevented polymerisation of the formaldehyde 
and consequently formation of argentaffin granules. 

The postoperative course was relatively uncompli- 
cated. However, the signs and symptoms described 
recurred immediately after the operation. The patient 
das discharged home, where she died in cachexia a 
few months later. Autopsy not performed. 


DISCUSSION 

In the case reported above of matastasizing 
carcinoid, two signs were present which are 
characteristic of this disease, namely intermittent 
change of colour of the skin and watery stools. 
Clinical examination revealed no organic heart 
disorders, but, as autopsy was omitted, the pre- 
sence of such cannot be excluded. 

The attacks of hyperaemia, which were ac- 
companied by a blood pressure fall, as shown in 
Fig. 1, were also associated with an increased 
respiration rate, but asthma-like attacks of dysp- 
noea, which Thorson et al. described as char- 
acteristic of the disease, were never observed. 
Such attacks are presumably due to spasms in 
the bronchioli. At any rate, they are unlikely to 
originate in the heart, because cardiac changes in 


‚ cases of carcinoid have always been described as 


right-sided, most often pulmonary stenosis with- 
out attending septum defect. 

Oedema and ascites, which likewise are claimed 
to be typical signs, were also absent in this case, 
but are, perhaps, only present in patients with 
insufficiency of the right half of the heart. 

The peculiar concomitant signs and symptoms 
may possibly all be explained by the excessive 
production of 5-HT by the carcinoids. Le m- 
beck (1953) analysed carcinoids and demon- 
strated large amounts of 5-HT. Further, Perno v 
and Waldenström (1954) found up to 100 
times more 5-HT in serum from patients with this 
disease than in serum from normals. 

The biological properties of 5-HT have not yet 
been fully clarified. Our knowledge so far is 
collected in a review by Erspamer (1956), 
who has also previously published several articles 
on the subject. The most conspicuous action of 
the substance seems to be one of stimulating all 
smooth muscle, in isolated preparations also 
vascular muscle. However, in the intact organism 
the activity of the hormone is modified in dif- 
ferent ways by other regulating mechanisms. 
Thus, large vascular areas may be found dilated 
in organisms exposed to 5-HT in strong doses. 
A blood pressure fall has been provoked in ex- 
perimental animals by injecitng carcinoid exträct 
(Selberg 1941); patients with carcinoid have 
intermittent hyperaemia as a typical sign, in the 
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present case accompanied by a blood pressure 
fall, suggesting that the organism overcompensates 
for the 5-HT action. 

Erspamer further states that the blood sup- 
plv of the kidney is altered by 5-HT in such a wav 
that the urine flow is reduced, especially owing 
to contraction of the afferent vessels. Such an 
antidiuretic effect of 5-HT was not seen in the 
present case. On the contrary, the daily volume of 
urine disharged was here very large, usually 
1000—1200 ml, despite the fact that the patient 
was dehydrated all the time. 

The cause of the organic cardiac changes de- 
scribed by many writers as typical in cases of 
malignant carcinoid is still obscure. Prolonged 
action of 5-HT on the cardiovascular system is 
supposed to give rise to the stated changes, but 
the results of animal experiments have not def- 
initely borne out this hypothesis. 

The refractory diarrhoea often accompanying 
the disease is doubtless due to an abnormally 
rapid passage through the intestine induced by 
5-HT. A rapid passage and a spastically contracted 
colon were demonstrable radiographically in the 
case under review, whereas no pathogenic intes- 
tinal bacteria were found in the faeces. 

Elucidation concerning the various character- 
istic concomitant signs in cases of malignant 
carcinoid will, perhaps, to an increasing extent 
facilitate the diagnosis of the disease. It seems, 
however, as if all these signs do not manifest 
themselves till after the tumour has matastasized, 
at which stage it is too late for radical surgical 
therapy. Drugs with an antagonistic effect on 
5-HT may possibly be useful to inhibit or abolish 
the action of the hormone, and thereby prolong 
the patient’s life and make it tolerable. 

Various anti-5-HT substances have, in fact, 
been described, of which the most active so far 
are different derivatives of lysergic acid (Ga d- 
dum and Hameed Khan 1954), but they do 
not seem to be sufficiently suitable for use in 
clinical practice. 
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SEROLOGICAL DIAGNOSIS OF ORNITHOSIS 
A SEROLOGICAL FOLLOW-UP OF 163 PATIENTS 


By M. MATTHIESEN and M. VOLKERT 


Ornithosis has been found to be an endemic 
disease in Denmark during recent years, and 
several reports have appeared on that subject 
(á, 3, 4, 5, 9, 10, 11, 12). At present the complement 
fixation test (5, 10) is the only useful method for 
serological routine diagnosis of ornithosis. 


Frcem Statens Seruminstitut, Copenhagen. 
Director: J. Orskov. 


It has been realised for a long times that this 
test remains positive for several years after in- 
fection. Therefore, if no significant rise in titer 
can be demonstrated (2), the significance of a 
single positive seroaction is rather dubious and 
difficult to estimate. For that reason every effort 
has been made to procure paired sera as early 
as possible in the disease. Unfortunately this is 
not easy in ordinary diagnostic work, and very 
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often both clinicians and laboratory doctors have 
to face the question of the actual diagnostic value 
of the titer of a single blood sample. 

The present investigation was carried out in an 
attempt to estimate the value of the complement 
fixation test from a single blood sample. 


MATERIAL AND METHODS 

Patients. Since 1953, blood samples from more 
than 5000 patients have been tested in our labora- 
tory for ornithosis complement-fixing antibodies, 
370 of which showed positive seroreactions with 
titers ranging from 15—960 or higher. On 163 
patients we had an observation time of 6 months 
or longer, and these were selected for our study. 
The maximum titer for each patient was deter- 
mined by testing at least two blood samples. 

In order to follow the duration of the anti- 
bodies in the blood, the patients have been tested 
serologically at different intervals. 90 per cent 
of the patients were observed for more than 6 
months, 50 per cent for 12 months, 35 per cent 
for 18 months, 20 per cent for 24 months and 8 
per cent for 30 months. 

Complement fixation test. The technique is 
that mentioned in a previous paper from this 
laboratory by M. Volkert &P.Mgller Chr i- 
stensen (10). All sera were used in an initial 
dilution of 1:5, and from here a series of twofold 
dilutions was made. 0.2 ml antigen and 0.2 ml 
complement, each containing 2 units, were added 
to 0.2 ml of serum dilution, and after fixation for 
18 hours at 4° GC. the hemolytic system was added. 
The titers were calculated according to the total 
serum dilution during fixation before the addi- 


TITERS 
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tion of the hemolytic system, and therefore the 
titers are in twofold series starting with titer 15, 
The antigen used throughout this investigation 
was Lygranuh, Squibb & Sonss, a group antigen 
from virus belonging to the ornithosis and Ilym- 
phogranuloma venereum group. During the past 
year, the sera were also tested with a purified 
ornithosis antigen (Volkert &Mgller Chr i- 
stensen (13, 14), but no significant differences 
in titers could be demonstrated. 

Antibodies in the blood. All the patients were 
divided into six, groups according to the maximum 
titers (960-480-240-120-60-30) obtained during the 
disease. The level of the antibodies (titers) for 
each patient was observed and recorded, inter- 
polation often being used (6, 7). Every month a 
mean titer was made for each of the above-men- 
tioned groups. 

Maximum titers of 15 or lower have been 
excluded, as in our opinion this group may con- 
tain unspecific reactions and therefore may be 
too uncertain. 


OBSERVATIONS 

Mean titer curves. The relations between the 
titers and the observation time are recorded in 
Fig. 1. 
As could be expected, it will be seen that the anti- 
body level in the patients’ blood decreases during 
the observation time, the decrease being constant 
at the beginning, and then slowing down gradu- 
ally. However, the rate of the fall in antibody is 
also dependent on the amount of antibody present. 
In patients with a high level of antibody the titers 
drop relatively quickly, whereas in patients with 
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25 30 35 MONTHS 


Io 15 20 
Fig. 1. 
Variations of ornithosis complement-firing antibodies 
in the course of time. Mean titer curves. 
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a low antibody level the titers drop very slowly. 
It can be estimated from the maximum point on 
the curves that the time required to lose 50 per 
cent of the antibody is about 2 months for patients 
with antibody titers of 960, whereas it is more 
than 35 months if the titer was only 60. 

Fig. 1 also shows that the antibody in the pa- 
tients with original titers of 120-960 will fall so 
that the antibody titer curves after 15—20 months 
will meet at an antibody level with a titer of 
about 60. From then on all curves follow the same 
very slow downward slope. After an observation 
time of 35 months the mean curve is still far from 
reaching zero point. 


Deviations from the mean titers. As mentioned 
previously, most of the titers recorded in Fig. 1 
were mean titers obtained by interpolation. How- 
ever, in a biological material great variations 
occur. In our material we have found that the 
antibody level in a few patients declined much 
more rapidly than indicated by the mean curves. 
These patients were equally distributed among 
the groups with high and low titers and consisted 
of only about 10 per cent. 

In others it was seen that the antibody level 
remained constant for a considerable length of 
time — 12 months or more. However, this never 
happened in patients with high titers (480-960). 
In the group with an antibody titer of 240, a few 
patients with constant titers were found, and 
their number increases rapidly in the groups 
with low titers. The antibody level was constant 
for more than 12 months in 20 per cent of the 
patients in the group with titer 120. 


DISCUSSION 


The observations reported in this study con- 
cerning the level of ornithosis complement-fixing 
antibodies in humans confirm the assumption that 
the diagnostic value of testing a single blood 
sample is very limited. The rise in the antibody 
titers is not recorded in our curves. However, 
judging from our own experiences and from îhe 
data published by other investigators, the antibody 
level in the great majority of the patients will 
reach its maximum in 3—4 weeks. In view of this 
fact, our curves indicate that if a patient has a 
complement-fixation titer of 480-960, then the 
infection has probably taken place within the 
last 2—3 months, for a titer of 240 the time inter- 
val is about 4—5 months, and for a titer of 120 
it is about one year. A single blood sample with a 
titer of 60 or lower does not mean much, as the 
infection responsible for these titers may have 
occurred years previously. 

Whereas a high titer supports the diagnosis 
ornithosis, a low titer, on the other hand, cannot 
be taken as indication that an infectious illness 
present may not be ornithosis. Firstly the anti- 
body titer might be on the increase, but what is 
more important, the antibody level in some pa- 


tients during an infection may not reach a titer 
higher than 30 or perhaps less. 

To illustrate this, it can be mentioned that our 
material includes two cases of laboratory infec- 
tion with ornithosis. One of these reaches a 
maximum titer of 30, and the other only 15, and 
it took 3—4 weeks for these patients to reach even 
that level. 

In judging a serological test it must be em- 
phasized that the titers recorded here are mean 
titers, that variations occur, and that the titrations 
in ordinary routine work may very by at least one 
titer tube. 

In view of all these uncertainties, it must be 
concluded that the serological test is only of real 
value if two or preferably three blood samples 
are examined. One sample must be taken as soon 
as possible after the onset of the disease, the 
second about 2 weeks later, and the third when 
the patient has been ill for about 4 weeks. If it is 
possible to demonstrate a rise in titer which is at 
least 4-fold, this is assumed to be significant for 
the diagnosis. Usually the complement fixation 
antibodies can be demonstrated in the course of 
the second week of the disease. However, due to 
the use of antibiotics or to individual conditions, 
the antibody production may be delayed consi- 
derably, and therefore the third blood sample in 
the fourth weerk of the disease can be very im- 
portant. 


SUMMARY 
The mean titer curves over a period of time for 
ornithosis complement fixation antibodies in 163 
patients have been recorded. 
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TWO HUNDRED AND FORTY-FOUR PATIENTS WITH POSITIVE 
ORNITHOSIS COMPLEMENT FIXATION TESTS 


AGE, SEX, AND SEASONAL DISTRIBUTION 


By MOGENS MATTHIESEN 


For more than three years the routine test for 
ornithosis has been carried out at our laboratory, 
and during that time all patients with a positive 
complement test have been recorded. It would 
appear desirable to use this material for obtaining 
statistical data concerning the distribution of the 
patients according to age, sex, and season. 


MATERIAL: 


This investigation conrprises 244 patients with 
positive seroreactions to ornithosis, which means 
all patients recorded up to July, 1955. A control 
group of 2240 patients was taken from the daily 
routine testing during the last 18 months. All blood 
samples collected during that period, both positive 
and negative sera, are included. All the sera were 
tested with lygranum antigen (Squibb & Sons), 
and the majority have also been tested during 
the past year with a purified ornithosis antigen 
from this laboratory (Volkert & Mgller 
Christensen). 

Age and sex distribution: This is given in Table 
1. It will be seen that the number of patients in 
the different age-groups varies considerably, but 
that all age-groups are represented. Further, the 
number of patients increase from the age-group 
0-9 up towards middle age, with the maximum 
around the age of 50. There is then some decrease 
toward the age-group 70 and over. No differences 
can be seen between the numbers of female and 
male patients. With the exception of the age-group 
0-9 and 70 and above, the control group contains 
approximately the same number of patients in 
each group. 

If a percentage estimation of the ratio between 
the two columns of figures in Table 1 (also in- 
corporating the above-mentioned exception of 
the age-groups 0-9 and 70 and above) is made, it 
will be seen that the preponderance of patients 
in the age-groups around the age of 50 was not 
due to any selection. 


The age distribution in this study has also been 
found by other investigators, although their ma- 
terials have consisted of fewer patients. 


SEASONAL VARIATION: 

This is shown in Table 2. As could be expected, 
it will be seen that the number of blood samples 
varies throughout the year, with more samples 
in the winter season and less in the summer. As 
regards the number of patients with positive 


From Statens Seruminstitut, Copenhagen. 
Director J. Orskov. 


Table 1. 


Age distribution of patients tested with ornithosis 
antigen. 


All blood samples 


Number of pts. from routine test- 


with positive 
reactions 
Age-groups 
| 8 ES en 
4 5 9 103 112 215 
10 17 132 140 272 
12 9 A1 126 122 248 
eenn 20 21 41 144 155 299 
noten 22 35 57 189 169 358 
DN teens 29 23 52 178 173 351 
60—69 .…......…. 13 13 26 141 155 296 
70 and above ….…. 16 5 21 125 76 201 
Total .….…. 123 121 244 1138 1102 2240 


seroreactions, Table 2 shows the variation, with 
maximum point around the months of February 
and March and minimum point in the month 
of August. This was also expected from the 
variations in the number of blood samples (con- 
trol groups), but estimation of the relation be- 
tween the patients with positive reaction and the 
control groups shows clearly that most cases of 
ornithosis (here using the positive complement 
fixation test as criterion for the disease) are 
diagnosed in the months of February and March. 
The patients were counted either in the month 
in which we received the blood samples or when 
they showed their first positive seroreaction. 


Table 2. 

Number of Number of 
pts. with blood sam- 
positive ples »con- 

titers trol groupe 

35 234 
edes 42 192 
20 177 
10 174 
17 210 

Total .…… 244 2240 


| 
w 
in 
p: 

Fe 
Pi 
hf 
Of 
to 
al 
st 
It 
u 
st 
fi 
ir 
R 
tt 
tl 
fc 
gi 
h 
ti 
ir 
A 
r 
tl 
fc 
te 
a 
te 
L 


Deeember 1956 


DANISH MEDICAL BULLETIN 249 


DIAGNOSIS 
The diagnosis of ornithosis is very often diffi- 
cult for the clinician, and therefore it probably 
would be of interest to ascertain the distribution 
in this material according to the diagnosis of the 
patients on admission to hospital. In our material 
202 patients out of 244 investigated were taken 


Table 3. 

Diagnosis on Admission to Hospital. 
Febrilia of unknown origin .................... 43 
Ornithosis (psittacosis) and observation for ………. 26 
Pleuritis, Bronchitis, tub. pulm. 25 
Neoplasma, Boecks sarcoid, and infiltration in the 

Observation (as only diagnosis) .……............. 15 
Others (hepatitis, embolia pulm., meningismus, 

psychosis and 9 

Total 202 


to hospital, the main cause for admission being 
apparently therapeutic failure of penicillin and 
sulpha drugs, or protraction of the disease. The 
diagnoses of the patients are given in Table 3. 
It will be seen that the most frequent diagnosis 
used by the practitioner was pneumonia (es- 
sentially of the atypical type) and febrilia. On 


the other hand, the patients may have been ad- 
mitted to hospital under other different diagnoses 
(e.g. mental disease), since they often display 
symptoms other than those from the respiratory 
tract. 


SUMMARY 


Ornithosis has often been diagnosed in Den- 
mark during recent years. In a material consisting 
of 244 patients with positive ornithosis comple- 
ment fixation tests, it was found that positive sero- 
reactions are more often found in the age-groups 
40-49 and 50-59 than in any other age-groups. The 
majority of the ornithosis cases were diagnosed 
in February and March. More than 80 per cent of 
the patients in this material were admitted to 
hospital. 
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CANCER INCIDENCE IN DENMARK 1943 TO 1953 
III NUMBER OF CASES IN WHOLE COUNTRY 


By JOHANNES CLEMMESEN and ARNE NIELSEN 


The following tables will give the absolute 
figures for cases of malignant diseases, diagnosed 
in Denmark during the vears 1943 to 1953 and 
brought to the attention of the Danish Cancer 
Registry through notifications from hospitals or 
through death certificates. Methods employed for 
the collection of these statistics (1) and figures 
for the population at risk (2) have recently been 
given in detail elsewhere in this journal. 

The present figures represent the result of 
renewed revision of the basic material in the files 
of the Danish Cancer Registry, but this revision 
has not caused essential alterations in our evalua- 
tion of the material given in earlier reports cover- 
ing the periods 194244 (3) and 194347 (4). 
As previously stated, the material for the year 
1942, which in part had been collected through 
retrospective notification, was discarded, because 
the somewhat higher figures in comparison with 
following years suggested that in spite of all 
precautions, a number of cases had been notified 
to the Cancer Registry as diagnosed in that vear, 
although they had arisen at an earlier date. The 
tendency for figures for 1943 to be slightly higher" 


From Cancerregisteret under the Danish Anti-Cancer 
League, Copenhagen. ? 


than those for the following vears suggests that 
some traces of this tendeney may have persisted 
through 1943. 

This material may be the first which will allow 
justified conclusions to be drawn with regard to 
variations in incidence of most malignant neo- 
plasms in Denmark. It should therefore be men- 
tioned that significant differences between capital, 
provincial towns and rural areas with regard to 
incidence of, for instance, bronchial and vesical 
tumours will necessitate caution in concluding 
on the basis of figures for all Denmark, although 
the latter may be valuable for other purposes. 
Furthermore, it needs emphasis that such con- 
clusions will demand thorough study of a num- 
ber of factors such as in our recent study on the 
increase in tumours of urinary organs (2). 
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ERRATA 


The second sentence in the article “Paediatrics in 
Denmark” by Oluf Andersen, p. 89, is without 
meaning. It should read: For many vears the study 
of the subject was optional; in 1912 it was made 
obligatory, the medical students having to attend a 
course in paediatrics, but compulsory examination 
was not introduced until 1936, the first examination 
being held in 1939. 


In the article “Cerebral Palsy” by P. Plum, the 
last sentence of the first paragraph in the right-hand 
column on p. 101 should read: As mentioned previ- 
ously, the opposite condition s sooner found, for 
which reason it must be assumed fhat diseases in 
pregnancy play numerically a small rôle in the etio- 
logy. 


In the article “Anti Gizzard Ulcer Factors in the 
Treatment of Gastric Ulcer in Man” by Erling 
Lund, p. 187, the following corrections should be 
made: First column, fourth line of the third para- 
graph; instead of “lagely consisting of “anti gizzard 
uleer factors””, read “containing “anti gizzard ulcer 
factors””. Second column, second line of the last 
paragraph: instead of “containing dehydrated cream 
and milk”, read “largely consisting of dehydrated 
cream and milk”. 
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